Thyroid hormones and thermogenesis: the metabolic cost of food and exercise.
To mimic plasma T3 levels observed in a previous overfeeding study, six lean healthy men received replacement amounts of L-thyroxine (200 micrograms/d) to block endogenous thyroid hormone production while consuming their habitual diet. After 4 weeks equilibration on T4, L-triiodothyronine (T3) was given (45 micrograms/d) in addition to T4, to produce mild T3-thyrotoxicosis, for another 2 weeks. At the end of this period T3 was discontinued but the subjects continued to receive T4 for another 2 weeks. Resting metabolic rate, exercise efficiency, and the thermic effect of food were measured using a ventilated hood, open circuit indirect calorimeter at the end of each phase of the experiment. There was a significant increase in the resting metabolic rate of 6% (P less than 0.01) while the subjects were mildly T3-thyrotoxic. The increase in energy expenditure however, during exercise on a bicycle ergometer or following a 500 kcal liquid-formula meal remained unaltered in the same situation. Thus, mild T3-toxicosis does not alter the efficiency of exercise or the thermic effect of food. These results suggest that the increased plasma T3 levels, observed in overfeeding, could explain corresponding increases in resting metabolic rate but not changes in the efficiency of exercise or the utilization of food.